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Abstract

Purpose To determine the clinical efficacy of
extended targeted retinal photocoagulation (ETRP)
compared to conventional panretinal photocoagulation
(CPRP) in proliferative diabetic retinopathy (PDR).
Methods In a single-masked randomized clinical
trial, 270 eyes of 234 patients with naive early or
high-risk PDR were randomly assigned to receive either
CPRP or ETRP (135 eyes, each treatment arm). Best-
corrected visual acuity (BCVA) measurement, fundus
examination, wide-field fluorescein angiography
(WFFA) and optical coherence tomography were
carried out before and 3 months after retinal photoco-
agulation. Primary outcome was early PDR regression,
specified as reduction in retinal neovascularization
based on WFFA at 3 months. Secondary outcomes
were BCVA and central macular thickness (CMT)
changes.

Results There were significantly more high-risk
PDR eyes in ETRP group compared to CPRP (109
and 94 eyes, respectively, P = 0.04). Early PDR
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regression occurred in 71.9 and 64.4% of eyes in the
ETRP and CPRP groups, respectively (P = 0.19). The
mean number of applied laser spots in the ETRP was
significantly fewer than CPRP (1202 vs. 1360,
respectively, P < 0.001). Mean BCVA at baseline
and 3 months post-laser were 0.37 £ 0.26 and
0.47 £ 0.19 logMAR in the ETRP arm, respectively.
In the CPRP arm these values were 0.40 & 0.27 and
0.47 £ 0.24 1ogMAR, respectively. Although mean
BCVA decreased significantly in both treatment arms
(ETRP P < 0.001, CPRP P = 0.009), the difference
was not significant between arms (P = 0.68). CMT
increased significantly in both groups (ETRP
41.08 um, P < 0.001, CPRP 33.31 pm, P < 0.001).
Nevertheless, the difference between the groups was
not significant (P = 0.26).

Conclusions ETRP with fewer number of laser spots
may be an appropriate alternative to CPRP in PDR
regression at least through 3 months.

Clinical trial.gov registration number NCTO01232179.

Keywords Extended targeted retinal

photocoagulation - Panretinal photocoagulation -
Proliferative diabetic retinopathy

Introduction
Laser photocoagulation was first used in 1969 for

treatment of proliferative diabetic retinopathy (PDR),
one of the principal causes of both visual impairment
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and blindness [1, 2]. Seminal research performed by
the Diabetic Retinopathy Study (DRS) Research
Group in 1976 verified the effectiveness of scatter
photocoagulation in the treatment of PDR [3, 4]. They
showed that panretinal photocoagulation (PRP)
reduced the risk of severe visual loss in cases of
PDR, especially in eyes with high-risk PDR [3, 4].

For years now, laser photocoagulation in panretinal
patterns have been the mainstay of PDR treatment for
inducing regression of neovascularization. Despite its
benefits in reduction in severe vision loss, PRP is
associated with mild visual acuity (VA) loss, macular
thickening, diminished visual field, reduced color and
night vision, and reduced contrast sensitivity as well as
severe pain [3, 5-8]. The wide distribution pattern used in
conventional panretinal photocoagulation (CPRP) was
shown to have an impact on side effects and complica-
tions of laser treatment, specifically macular edema and
visual loss [3, 5, 9]. It is thus suggested that reduction in
the extent of PRP treatment may be advantageous [10].
This led to interest in targeted and sectorial approaches to
laser treatment which have shown favorable results in
PDR [11, 12]. With the aim of sparing more perfused
tissue from tissue scarring compared with CPRP,
targeted retinal photocoagulation (TRP) was devised to
specifically treat areas of retinal capillary non-perfusion
and ischemic zones. Development of more advanced
imaging technologies like wide-field fluorescein angiog-
raphy (WFFA) made this method feasible. Studies have
shown no visual loss or worsening of central retinal
thickness after TRP [13]. However, the need for
additional PRP after TRP is still frequent and may be
considered as a disadvantage [10, 11, 14-17].

We designed the extended TRP (ETRP) procedure to
treat areas of capillary non-perfusion and intermediate
ischemic zones posterior to the equator as well as the
entire retina anterior to the equator. The ETRP method
was expected to reduce retinal neovascularization and
induce PDR regression as conventional PRP while
using fewer laser spots. The comparison of these two
laser techniques has been addressed in this trial.

Methods
Subjects

In this single-masked randomized clinical trial, 285
eyes from 249 diabetic patients with naive early or
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high-risk PDR, who attended at the retina clinic and
were candidates for laser therapy, were included and
divided into two arms to receive either CPRP or
ETRP. The patients were considered to have early or
high-risk PDR based on DRS definition [18]. Two of
the authors (AR, HN) examined, graded and enrolled
the patients. If there was disagreement between
graders, a senior retina specialist (MS) resolved the
grading. The study was carried out after receiving the
approval of the research ethics committee and fol-
lowed the tenets of the Declaration of Helsinki. The
study was registered at ClinicalTrials.gov (ID:
NCTO01232179) and performed at Labbafinejad Med-
ical Center from October 2011 up to December 2014.
All patients filled out informed consent applications
and were fully apprised of the aims of the study.
Initial evaluation at presentation included the
measurement of best-corrected visual acuity (BCVA),
applanation tonometry, slit lamp biomicroscopy and
fundus examination. These examinations were
repeated 3 months after laser treatment. The BCVA
was measured by a certified examiner using a Snellen
chart and was converted into the logMAR for statis-
tical analysis. The patients also underwent WFFA and
optical coherence tomography (OCT) at baseline and
3 months after retinal photocoagulation to evaluate
capillary non-perfusion areas, neovascular activity
and central macular thickness (CMT). The enrolled
patients did not receive any intravitreal injections
(anti-VEGF or corticosteroid) during the study period.

Exclusion criteria

Patients with prior retinal laser treatment to the study
eye, CMT of more than 300 microns as measured by
OCT or the presence of sub- or intraretinal fluid at the
center of macula, prior vitreoretinal surgery, any other
intraocular surgery within the last 6 months, ongoing
neovascular glaucoma, recent anti-VEGF treatment
(in the last 6 months), severe cataract that could affect
vision and precise laser treatment, vitreous hemor-
rhage severe enough to preclude peripheral retinal
laser therapy, tractional retinal detachment, and not-
enough dilatable pupil were excluded from the study.

Devices

The Heidelberg Retina Angiograph II (HRA2, Hei-
delberg engineering, Heidelberg, Germany) was used
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for angiography. Spectral domain OCT (SD-OCT)
was performed with the Spectralis OCT (Heidelberg
engineering, Heidelberg, Germany) and Topcon 3D
OCT-1000 (Topcon Medical Systems, Tokyo, Japan).
Quality scores for scans were expressed as the signal-
to-noise ratio in decibels (dB). Quality of scans above
20 dB was considered acceptable. Macular thickness
was measured in a 6-mm circle of the macular region
centered on the fovea. The average of all points within
the 1-mm central subfield circle was defined as the
central macular thickness. Funduscopy was performed
using slit lamp with 78- or 90-diopter Volk lens, and
indirect ophthalmoscopy was performed using
20-diopter Volk lens. For retinal photocoagulation,
we used solid-state laser devices including Ellex
Integre Pro (Ellex Medical Lasers, Adelaide, Aus-
tralia), LightLas 532 Green Laser Photocoagulator
(LightMed, San Clemente, USA) and Nidek DC-3300
Diode Laser (Birmingham Optical Group, Birming-
ham, UK). Lenses employed included Volk Super
Quad 160 (Volk Optical Inc, Mentor, USA) and
OMRA-WF Ocular Mainster Wide Field (Ocular
Instruments, Bellevue, USA).

Laser therapy intervention

In both treatment arms, laser energy was determined
based on grade II DRS definition to make white to light
gray burns. The nasal, inferior, superior and temporal
retina was treated sequentially. The device used for
photocoagulation was determined according to sur-
geon preference. Photocoagulation was performed in
four sessions.

In the CPRP group, 1200-1600 laser burns with
spot size of 200 um, duration of 200 ms and spacing
of 0.5 burn width were applied. Treatment started from
the vascular arcade toward the periphery (Fig. 1). In
the ETRP group, the entire retina anterior to the
equator as well as the capillary non-perfusion areas
between the vascular arcade and the equator were
treated using the same spot size, spot duration and
spacing between laser spots (Fig.2). One of the
authors specified the capillary non-perfusion areas on
the angiograms. In order to ensure covering the entire
ischemic areas as well as their margins, which usually
have a high density of microaneurysms, the laser
applied 1-disk diameter beyond the ischemic areas.
The equator was localized in relation to the vortex
ampulla.

Outcome measures

The primary outcome measure was early PDR regres-
sion, defined as reduction in neovascular process
based on WFFA at three months after conclusion of
laser therapy compared with baseline. Secondary
outcomes were changes in VA and CMT compared
to the baseline at three months’ post-laser. A reduction
in VA >2 lines was defined as VA worsening.

Clinical efficacy assessment

Three-months post-laser, the patients were re-exam-
ined and underwent the second WFFA. Based on
clinical examination and WFFA, PDR regression was
judged and considered to take place if retinopathy no
longer was in the high-risk category (in the previously
diagnosed high-risk PDR eyes) or neovascular activity
was reduced (in the early PDR cases) [11]. One senior
faculty member vitreoretinal specialist other than the
authors, judged PDR regression. Re-treatment was
performed based on Early Treatment Diabetic
Retinopathy Study (ETDRS) guidelines. Ocular or
non-ocular adverse events (AEs) were recorded at
each laser session and at 3-months post-laser visits.

Sample size

In order to detect a clinically important difference of
15% in PDR regression rate between the two groups
with a power of 80% and at the type I error of 0.05, 129
eyes in each arm were required. Considering the
probable loss, 285 eyes were randomized in two arms
(142 and 143 eyes in CPRP and ETRP groups,
respectively).

Randomization and allocation sequencing

The permutated-block randomization with varying
length of 4, 6, 8 and 10 was selected as the method of
randomization. Random allocation sequencing was
performed by a biostatistician thorough a computer-
generated randomization list. Details of the series were
unknown to the investigators.

Statistical analysis

All statistical analysis performed by SPSS software
(IBM Corp. Released 2013. IBM SPSS Statistics for
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Fig. 1 Wide-field
fluorescein angiography at
baseline, showing the
features of proliferative
diabetic retinopathy. There
are multiple
hyperfluorescence areas
compatible with vascular
leakage from
neovascularization
elsewhere and
neovascularization of disk.
In conventional panretinal
photocoagulation (CPRP)
group, laser therapy was
performed from the vascular
arcade (shown by circle)
toward the periphery

Fig. 2 In extended targeted
retinal photocoagulation
(ETRP) group, laser
photocoagulation was
applied anterior to the
equator (shown by the large
circle). Also, capillary
dropout areas posterior to
the equator (delineated by
the drawn shapes) were
treated by laser
photocoagulation

Windows, Version 22.0. Armonk, NY: IBM Corp.).
To present the data, we used mean, standard deviation,
median and range. To assess the changes within
groups, we used paired 7 test. Considering the probable
correlation of bilateral samples, we used generalized
estimating equation (GEE) to evaluate the difference
between two groups. Effect of possible confounders
such as baseline values and PDR status was considered
in another GEE. Interaction analysis within GEE was
used to evaluate effect modification of other variables,
comparing treatment groups. To find the relation of
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VA changes with CMT changes, we used Spearman
correlation coefficient. P value <0.05 considered
statistically significant.

Results

Among 290 eligible eyes, 5 eyes were excluded since
they did not sign informed consent. The remaining 285
eyes were randomly assigned in CPRP (142 eyes) and
ETRP (143 eyes) groups. Intervention was
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discontinued in 7 eyes in CPRP and 8 eyes in ETRP
groups. Reasons for withdrawal included non-compli-
ance with laser therapy (5 and 6 eyes in CPRP and
ETRP groups, respectively) and inability to attend
post-laser visit (2 eyes in each group). In total, 270
eyes of 234 patients completed the study in two arms,
each including 135 eyes and were included in our
analyses. There were 73 (54.1%) and 68 (50.4%)
males in the ETRP and CPRP arms, respectively.
Mean age was 50 & 8.3 and 49 £ 7.8 years. There
was no significant difference among the treatment
arms in terms of gender and age (P = 0.54 and 0.32,
respectively, Table 1). Thirty-six patients underwent
bilateral treatment. Sixty-seven eyes were diagnosed
as early PDR and the other 203 eyes had high-risk
PDR. The difference in the number of eyes with high-
risk PDR was significant between the groups: 109 eyes
(80.7%) in the ETRP group and 94 eyes (69.6%) in the
CRPR group (P = 0.04, Table 1).

After 3 months, early PDR regression occurred in
71.9 and 64.4% of the eyes in the ETRP and CPRP
groups, respectively (Table 2). Although a higher

percentage of regression was noticed in the ETRP
group, the difference did not reach to a significant
level (P = 0.19). However, the mean number of laser
spots applied in the ETRP group was significantly
fewer than that of the CPRP group (1202 vs. 1360,
respectively, P < 0.001, Table 1). Nonetheless, after
adjustment for the number of laser spots there was no
statistically significant difference between two groups
in terms of RDR regression (P = 0.559, based on GEE
analysis). In subgroup analysis, PDR regression
occurred in 73.2 and 60.6% of eyes with early and
high-risk PDR in CPRP group, respectively
(P = 0.64). In ETRP arm, PDR regression occurred
in 80.8 and 69.7% of early and high-risk PDR eyes,
respectively (P = 0.265). PDR regression was not
significantly different in early PDR eyes comparing
CPRP and ETRP protocols (P = 0.649). The same
result was found in eyes with high-risk PDR
(P = 0.669) (Table 2).

Mean BCVA at baseline was 0.37 + 0.26 logMAR
in the ETRP group and 0.40 £ 0.27 logMAR in the
CPRP group (P = 0.44). The mean BCVA 3 months

Table 1 Baseline and
therapy characteristics of
the study population

Total (n = 270)

Group p*

CPRP (n = 135)  ETRP (n = 135)

Age
Mean + SD (years) 49.5 + 8 49 + 7.8 50 + 8.3 0.319
Median (range) 50 (21-69) 49 (23-69) 51 (21-67)
Sex
Male 141 (52.2%) 68 (50.4%) 73 (54.1%) 0.542
Female 129 (47.8%) 67 (49.6%) 62 (45.9%)
PDR
Early 67 (24.8%) 41 (30.4%) 26 (19.3%) 0.04
High risk 203 (75.2%) 94 (69.6%) 109 (80.7%)
Side
oD 137 (50.7%) 75 (55.6%) 62 (45.9%) 0.114
CPRP conventional oS 133 (49.3%) 60 (44.4%) 73 (54.1%)
panretinal . VA (IogMAR)
photocoagulation, ETRP
extended targeted retinal Mean + SD 0.38 £+ 0.26 04 +0.27 0.37 £ 0.26 0.444
photocoagulation, PDR Median (range) 0.4 (0-1) 0.4 (0-1) 0.4 (0-1)
proliferative diabetic CMT (um)
retinopathy, VA visual Mean & SD 246 + 27 248 + 28 245 £ 26 0.362

acuity, CMT central
macular thickness, SD
standard deviation

* Based on generalized
estimating equation (GEE)
model

Median (range)
Laser spot

Mean + SD

Median (range)

252 (166-298)

1281 + 112
1231 (1139-1600)

252 (166-298)

1360 + 108
1367 (1200-1600)

249 (174-298)

1202 + 33
1200 (1139-1318)

<0.001
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Table 2 PDR regression rate as well as visual acuity and macular thickness values after retinal photocoagulation in the CPRP and

ETRP groups

Group Difference  95% CI P
CPRP ETRP Lower Upper
PDR regression 87 (64.4%) 97 (71.9%) 7.4% —3.8% 18.6%  0.190*
Eyes with early PDR 30 (73.2%) 21 (80.8%) 7.6% —14.0% 292%  0.649*
Eyes with high-risk PDR 57 (60.6%) 76 (69.7%) 9.1% —4.1% 223%  0.669%*

P (eyes with early PDR compared to high-risk PDR)  0.64*
Post-laser VA (logMAR)

0.265* 0.9658

Mean + SD 047 £ 024 047 £0.19 0.00 —0.04 0.06 0.68¥
P (post-laser VA compared to base) 0.009 <0.001
Stable or improved VAT

n (%) 82 (60.7%) 85 (64.4%) 3.7% —8.0% 154% 0.54"
Post-laser CMT (pm)

Mean + SD 281 + 44 285 + 40 —4 —15 6 0.26*
P (post-laser CMT compared to base)” <0.001 <0.001

CPRP conventional panretinal photocoagulation, ETRP extended targeted retinal photocoagulation, PDR proliferative diabetic
retinopathy, SD standard deviation, VA visual acuity, CMT central macular thickness

* Based on generalized estimating equation (GEE) model
¥ Adjusted for the baseline, based on GEE model
% Based on interaction analysis within a GEE model

T Based on paired ¢ test

T Visual acuity worsening <1 line or the same or better visual acuity compared to the baseline

post-laser was 0.47 £ 0.19 and 0.47 + 0.24 logMAR
in the ETRP and CPRP groups, respectively. Though
VA decreased significantly in both groups, the differ-
ence was not significant between the groups
(P = 0.68, Table 2). At 3 months, 85 (64.4%) and
82 (60.7%) eyes had stable or improved BCVA while
50 (35.6%) and 53 (39.3%) eyes had worsened VA in
ETRP and CPRP groups, respectively (P = 0.54).
As shown in Table 1, the difference of baseline
CMT was insignificant between the groups: 245 + 26
vs. 248 £+ 28 um in the ETRP and CPRP groups,
respectively (P = 0.36). Three months following
laser, mean CMT increased to 285 4+ 40 and
281 £ 44 pum in the ETRP and CPRP groups, respec-
tively (Table 2). Although these changes were signif-
icant in both arms (41.08 pm in the ETRP group, 95%
CI33.52-48.64, P < 0.001 and 33.31 um in the CPRP
group, 95% CI 24.90-41.72, P < 0.001), the differ-
ence between the groups was not significant
(P = 0.26). Furthermore, the changes of VA (log-
MAR) and CMT were found to be correlated posi-
tively among patients (r = 0.165, P = 008).
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However, eyes with worsened BCVA had greater
increase in CMT (mean increase difference 23 pm,
95% CI 12-36, P < 0.001) compared to the eyes with
stable or improved BCVA.

None of the eyes developed tractional retinal
detachment during the study. Additionally, no ocular
or non-ocular AEs related to the study intervention were
detected by the investigators or reported by patients.

Discussion

In this trial, we prospectively investigated the clinical
efficacy of a modified targeted retinal photocoagula-
tion defined as ETRP compared to the conventional
PRP described by DRS Research Group. It was shown
that at 3 months following laser therapy, the ETRP
technique was successfully effective in early PDR
regression (71.9%) compared to the CPRP technique
(64.4%). Although both techniques resulted in BCVA
worsening and CMT increase in some cases, they were
comparable in this regard.



Int Ophthalmol (2018) 38:313-321

319

Some earlier studies compared the efficacy of other
PRP techniques with the conventional one. For
instance, in a prospective randomized clinical trial
by Blankenship, mid-peripheral PRP combined with
either peripheral or central retinal photocoagulation in
only 50 PDR eyes were evaluated [10]. The purpose
was to spare the posterior fundus from laser treatment.
After 6 months, the rate of disk neovascularization
regression was similar, 67 and 60% in peripheral and
central retinal photocoagulation groups, respectively.
In another study, Plumb et al. [14] compared panreti-
nal versus peripheral photocoagulation on regression
of disk neovascularization in PDR eyes, using xenon
arc and argon laser. At 3 months following laser
therapy, 9 among 22 patients needed additional laser
therapy (41%) in the peripheral photocoagulation
group. They concluded that treatment of the peripheral
retina only might be inadequate in many cases of PDR.
Anti-VEGEF therapy is another treatment modality in
treating PDR [19]. In a paper published recently by
diabetic retinopathy clinical research (DRCR) net-
work, they concluded that treatment of PDR cases with
ranibizumab resulted in visual acuity and neovascu-
larization regression rate that was non-inferior to PRP
treatment [20]. Nonetheless, the cost and probable
ocular and systemic adverse effects of anti-VEGF
treatment should be kept in mind.

Regarding targeted PRP technique, one study
investigated the clinical effects of targeted pattern
scan laser photocoagulation (200 pm, 20-ms pulse) in
the treatment of naive PDR cases [11]. They used
PASCAL (PAttern SCAnning Laser) method of pho-
tocoagulation applied to zones of retinal capillary non-
perfusion and intermediate retinal ischemia in 28 eyes,
guided by wide-field fluorescein angiography. At
12-week visit, 10 eyes (37%) needed and underwent
repeat TRP treatment. Despite small sample size, this
case series showed that the treatment of only non-
perfusion areas might not be adequate to achieve PDR
regression. In our study therefore, we applied a
modified TRP named as ETRP and treated more
retinal areas in addition to the mid-peripheral non-
perfused areas. We selected to treat the peripheral
retina anterior to the equator plus the non-perfused
areas of the mid-periphery in order to diminish the
laser spots. In addition to this assumed advantage, we
succeeded to a comparable regression rate in retinal
neovascularization with fewer number of laser spots
(1202 in the ETRP vs. 1360 in the CPRP groups)

which was indicative of less retinal destruction. To the
best of our knowledge, this method had not been
performed and investigated before. Furthermore, the
method of laser photocoagulation of non-perfused
areas in PDR is underway and its results have not been
published yet.

In the present study, the need for additional laser
treatment was almost similar between the ETRP and
CPRP groups (28.1 vs. 35.6%, respectively). The
higher number of high-risk PDR cases in the ETRP
group might indicate the greater efficacy of ETRP.
However, post hoc power analysis showed that our
study had 54% power to detect the observed difference
(7.5%). A power level of 80, 90 and 95% would
require 245, 327 and 404 eyes in each study arm,
respectively, necessitating a large multicenter trial.

In our study, 50 (35.5%) and 53 (39%) eyes lost >2
lines of vision in the ETRP and CPRP groups,
respectively. This was comparable to other published
reports, showing a range of 25-43% of eyes with VA
worsening after laser [12—24]. In the diabetic retinopa-
thy study, severe visual loss occurred in more than
10% of eyes after panretinal photocoagulation [4]. In
Blankenship report, there was 8 and 24% of eyes with
>2 lines VA worsening in the peripheral and central
retinal photocoagulation groups, respectively [10].
However, Mugit et al. observed no change in VA at 4
and 12 weeks in 28 cases after pattern laser photoco-
agulation [11].

We found a positive linear correlation between VA
and CMT changes. Therefore, CMT increase was the
possible reason of BCVA worsening in our cases.
McDonald and Schatz also reviewed 175 eyes and
similar to our results reported that macular edema was
the main cause of VA deterioration following PRP
[25]. Other reasons for post-PRP diminishing VA in
diabetic retinopathy include associated systemic dis-
eases like hypertension, hyperlipidemia, nephropathy
and also poor glycemic control [26-28]. The effects of
these factors could be influential in longer period of
times and therefore were not addressed in our study.

Present study demonstrated that mean CMT
increased in both ETRP and CPRP groups (41 and
33 pm, respectively) which was almost similar. Cen-
tral macular thickening after laser therapy has been
shown in numerous other studies [29-31]. McDonald
and Schatz [25] reported increased macular edema in
43% of their cases, occurred 6-10 weeks after PRP.
Soman et al. [30] reported 15% increase in CMT after
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PRP in eyes with PDR without clinically significant
macular edema. We found 18 and 15% CMT rise in the
ETRP and CPRP groups, respectively. Additionally,
type of macular edema based on OCT findings has
been shown to be more relevant and better correlated
with visual outcome than the quantitative estimation
of foveal thickness [30].

The main limitation of our study was short-term
follow-up. Although, due to new tendency to inject anti-
VEGF in PDR patients and developing macular edema
in some of our cases, it was not possible to continue the
study longer than 3 months post-laser, without anti-
VEGF injection [19, 20]. The other limitation was not
matching the associated systemic diseases and the
glycemic control between the two groups. However,
singh and co-workers evaluated the effect of systemic
factors like serum glucose, HbAlc level and blood
pressure on BCVA achieved with ranibizumab for
treatment of DME in the RISE and RIDE studies and
found no associations between systemic factors (base-
line values or change from baseline) and mean change
of BCVA at month 24 [32]. Also, we did not consider
the effects of this new treatment approach on other
aspects of visual function other than central visual
acuity, such as visual field. In addition, we did not
perform an early post-treatment evaluation by fluores-
cein angiography to ensure covering all ischemic areas
by laser spots. However, our study was powered by
prospective design and randomized allocation of
patients, high sample size, limited exclusion criteria
and determining CMT changes as well.

In conclusion, the present study disclosed that
ETRP was a sensible substitution for CPRP to induce
PDR regression. Considering the fewer number of
laser spots and applying the laser to non-perfused mid-
peripheral retina based on WFFA, one would conclude
that ETRP induces less posterior retinal destructive
effect compared to the conventional method while
preserves the same therapeutic effect. Future studies
with larger sample size, longer follow-up and testing
VF may further confirm our results.
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